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Offish oowdeis are blended oi clad 
a .^He seals on gas turbine engines, trabocnargers, 

5,976,695 by K. Haimrle et al. Among ofte*e ^ described k U.S. 
compositions, is protection of compressor disc andblades agamst 
PatentNo. 5,601,933 by K- Hajmrie et al. 

largerparticlesmflie range of20 to 150 microns. 
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^ tiic -hot Dressing" method is relatively soft which 
The final product produced by the "hot pressing nrocesse d 
„ filTdlcrDroceSS iBg For instance, when such material is further processed 
ca-S^-tn^^ ^ particles d^ to a high 

; byhydro^g!^^ ^ u to control Street particles «e 

required in thrsapphcahon. Stronger part* ^ 
two or more dtfferent powders are mechanically blended. Thesottpam 
hot pressing method have to be handled more gentiy . 

the product cost. For that reason, compromises must be made and wider particle size cuts 
used then moserequired for a particular process or product. Exact tailoring of particle size is 
impractical due to high hBN cost. These compromises lead to inefficiencies in subsequent 
,5 thermal spraying such as low deposit efficiency and low retention of bBN in me spray 


20 


Another disadvantage of prior art bBN particles is the angular and irregular shape of 
the particles, winch may cause problems in powder feeding during thermal spraying. 

A further disadvantage of the prior art hBN particles is the inflexibility in composition 
and density of the particles. For instance, addition of fillers, i.e. other solid particles, to hBN 
composition is limited by the hot pressing process mat is carried out at high temperatures and 
pressures- 

It is therefore a principal object of the present invention to provide a cost-effective 
method for the production of strong, rounded, solid lubricant particles, within a desired and, 
25 if required, narrow size range. 

It lS another object of the invention to pro-de a method for the paction of rounded 
agglomerate particles such as hBN based, molybdenum disulphide based, or graphite based 
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waste material, 
product particles. 

derates containing other fillers and a binder to crcaw 
solid lubricant agglomerates conxammg peculate polymers, 

... „ c F : tters can compnse any solid particles sucu*» f 
particle compositions, filters can <*j y 

10 ceramics and metals. 


^iinirn'"* tl '* TnvcIltion 

. combining paiScilw* *> M totaic *° t " 

properties. 

™« have high or low viscosity, is then dried by 
The above mixture, which may have nign 
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mixed with the li< 


^ v ♦o.onf Qnlid lubricant to binder, and mixed 
andmotepiefciablyinawei^tiatxoof about8 .. 2 of solid lubricant 

mge of about 20 to 30 we ig ht % solids. The slurty can be spray dhed to fonn rounded 
agglomer ate, Tbe binder is preferably hydropbihc and may be selected from the group 
10 c^^ofbentonite,^ 

AWl0 ugh the spray drying process is the preferred way of producing the product, 
other processes can be used. Heavy, v^cous mixtures can be produced in large quantities 
(thousand^ oxmore). then dried and crushed. Another method would be drum pellehzing 
followed by crushing and sizing. Yet another method would be to extrude a "spaghetti-like" 
,5 massofsolidhAricant^^^^ 

The binder can be either solid, liquid such as sodium silicate, or liquid slurry, or any 
combination thereof. 

The filler can be one or more particulate solid material that can lower the cost of the 
product or improve the product properties, such as particulate polymers, ceramics or metals, 
20 or combination thereof. The filler can be added in an amount up to 40 volume % of the 
solids. 
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. r-x^Tsvr second advantage is due to &e 

«rf subsauBKU K>»« com of WIW coKmes. 

n .«.-.h«.P— <-»'- - 

^^^^^^Mou^^^n^-be^y^p™-"^- 
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****** «B- ta *— — k ^ % " 
redispersed in &e liquid. 
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TWfT)escript<"" »he Drawings 

drawings, in which : 

Figure 1 isaflowsheetill^ 
invention; and 

FigMe 2 is a schematic Ulustration of a spray drying system embodiment used 
in the method of the invention- 


Bagman -fit fr femdFnl ' w " lt °" B 

Wi*^«»Fi g «l.'^ OT ^* 0fte, ^ 0f * eim ' e,,,i0 ° i! 
in whieh solid tab*- such as hBN p.rtcte, which roay h. cashed 

„ hBN or fine hBN pade*. M ■ *• — ~™ -* ^ " ^ 

peferably in . a** ran. of 8 : 2 hBN • binder, and shnaied t. »» * »■ 
vessel 10 to provide a stony of about 5 to 60 wt% solids in water, preferably about 20 to 30 
20 wt.%soUd9inwater.ai»ltransfen«dtotundishll. 
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The „.«-tolid> stony with «* *«* to**-* -P™" *"* "™ * — " 

duplets » W *— « heawl **• * is *" W * K ' * 

He btoder 0*s the ta bBN prtte iopto aod agglomertoes « to* 

* 4.™ Mototo 20 m* M «W. 21 * » -P-* al side inlet 22, drying air is 
^ outlet 2d. -| I— W 28 tOT "**■ * ' *" 

b Fig« 1, p«*« 25 is «dj» fct sctoe. 32 ft. »» of oversize 34 wUch is 
^.he recycled 3d. Unfesiz. 3S ftom 32 » fed * second soeen 40 ft* 
fcc^ ot overriz. as a M prodL. « 42 and «^ 44 f* » third sctoen «« f« 
diverge of second product a, * ■» p^es 50 fton, screen 4d *e add* to *e 

15 recycle e«to» 36. ii.,^,^*...**--*-*''* — »»"^" 

Pronto 42 and 4 8 ato passed to oven 

52 and heated to .Ilea*. 850*C to stobfliae ft. Mode, thus teodedog fce ,«icl« tefaetr*, 
ceramics. 

j 

20 In the event use of the aerate product in thermal spray applications does not 

immediate stabilisation, iiW^-lii-*^--''-*- 
and the heat of thennal spraying! stabilize the binder or the binder can be stabilized by the 
heat during the use of the coating^ elevated temperatures. 
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_ 325 mKk M. —if - — * * - 1W wo ° "* 

. i 


oven 52. 


cost sources as compared to coarse ib&N panicles ft. «, ^ ^— • 

„e o*oa X. • *i k ^ H* ^ ^ 

— . the Id* ~ of «. "jf presUs-4^" •«* - - 
^„,osusllybiS»erta95%drfi»"»>yii«s*«<» 100% ' 


: i 

as a binder and hBN as the solid hiL»« a«*»-j» <* ^°°» ! "* d '» *" ^ " 

* o^asaood aha, dre pretoed ifrL is 1*4* - » «"* *» **" 
e ^^„ M « m ^wW^M^M-°sa i o.« S . A M .o»ghi.«o»d««ood 

■^,.« fc -^,l W Jfi■-H** fc '^* , ' ,,4 ■ , * , ** , " 

20 stares .hid, f-tf— ^» °' ** XM 

■ ^ p^cles in _ a*» ^ <* ^ereire j- ™^ »« tomOTKS 


mixer 10 
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* some dermal spray appUcabons, big* amounts of porosity in the product are 

desirable. Tins can be achieved by addmg a JL******-^**- 
to provide an agglomerate proLt with increased porosity. Aparticulate 

I • i \~1~~A^A m on 


alloy cladding, or me product can be 


to the composition 1 

poUmer po»ta t as poly*w of i -|* M » -* - *• " - 

votU of V co»posin« «• *» «•><* "* 

,o ^powao-.^yio^-^of^w^^ta^io^i)- «• 

tjto. polyn« sobsoo^y « v*«i*a « jjon»o out » yield . P-w. ■«» 
open-cell product j 

The method also provides flexibility to , Jlow for the addition of other filler materials 
to either lower the cost or to improve the properties of the product For example, particulate 
15 metals and ceramics such as alumina or quartz «|n be added to the mixture. 

The stablized product is suitable for h^etaBurgical processing such as by metal 


blended Wth metal alloys such as CoCrAlYSi alloys for 


thermal spraying to produce abradabfe seals or 


inn-fretting coatings. 


20 readily apparent to a person skilled in the art, 
appended claims. 


It will be understood that oLr embodLents and examples of the invention will be 

(he scope of the invention being defined m the 
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